This study investigated relationships between cross-cultural competence, social support, and international students' psychological adjustment.
autonomy. Finally, cultural factors such as individualism and collectivism may be influential in that most individualistic societies value independence and collectivist societies discourage autonomous behaviors (Chirkov, 2014; McAuliffe, 2013; Ryan & Deci, 2006) .
Environmental Mastery
Environmental mastery is one's ability to either choose or create an environment that best fits his or her psychological state (Ryff & Keyes, 1995) . This ability to choose or create an environment that best supports one's psychological condition is also reflective of one's autonomy and provides one with a sense of control regarding the world he or she experiences (Wang, Nyutu, Tran, & Spears, 2015) . However, feeling that one's experiences are outside his or her control may prevent individuals from making small adaptive changes within the environment (Wang et al., 2015) .
Similar to autonomy, both internal and external factors are associated with developing environmental mastery (Ryff, 1989) . Internal factors include emotion/mood and personality (Poyrazli, Thukral, & Duru, 2010; Ziskis, 2010) , and age/maturity (Ryff & Keyes, 1995) . External factors such as education, travel, language development, cross cultural adaptation/competence, and social support also influence ones' level of environmental mastery (Bai, 2016; Chirkov, 2014; Garcia et al., 2014; Kim, 1992; Ryff, 1989; Sinicrope, Norris, & Watanabe, 2007; Williams, 2005) . Ryff (1989) pointed out that participating physically and mentally in different activities outside one's own environment affects one's level of environmental mastery and leads to advanced functioning in the world. The researcher used Ryff and Keyes' (1995) environmental mastery subscale in this study to measure international students' environmental mastery, another important aspect of psychological adjustment in the host country.
Cross Cultural Competence
By definition cross cultural competence emerges as a factor particularly relevant to the adjustment of international students in the host country. It reflects a combination of knowledge, attitudes, skills, and behaviors that international students acquire which facilitates their adjustment in the host country and allows them to focus more readily on their academic career. Several studies established significant relationships between autonomy and exposure to diverse cultures (Ryan & Deci, 2006) . Ryff (1989) explained that as individuals engage in different cultural experiences they engender a sense of freedom by expanding upon the norms that typically govern their behavior. Likewise, an individual's repeated interaction with and integration of the environment/culture leads to intercultural sensitivity, cross-cultural adaptation, and environmental mastery (Kim, 1993; Sinicrope et al., 2007) .
Scholars have proposed various definitions of cross-cultural competence, but it is commonly conceptualized as a demonstration of knowledge, skills, and behaviors to function in diverse contexts (Cross, Bazron, Dennis, & Isaacs, 1989; Leung, Ang, & Tan, 2014; Sinicrope et al., 2007) . The Intercultural Competence Scale (ICCS; Fantini & Tirmizi, 2006) is consistent with common conceptualizations and utilizes four subscales to measure knowledge, attitudes, skills, and awareness. The researcher used the ICCS in this study to measure international student participants' crosscultural competence in the host country.
Social Support
Perceived social support is another influential factor to the adjustment of international students in the host country (Desa et al., 2012; Pham & Saltmarsh, 2013) . Social support refers to "the nature of the interactions occurring in social relationships, especially how these are evaluated by the person as to their supportiveness" (Mak & Kim, 2011, p. 60) .
Research indicates that having social support in the host country is important to the adjustment of international students for many reasons (Jackson et al., 2013; Mak & Kim, 2011) . Developing relationships with people in the host country helps international students learn about the host culture, norms, and expectations; experience less acculturative stress (Sullivan & Kashubeck-West, 2015) ; successfully adjust to the new environment; and avoid negative psychological adjustment issues (Bai, 2016) . These relationships also produce tolerance and empathy, important characteristics in adapting to the new environment (Garcia et al., 2014) . International students with positive social support are less likely to report symptoms of anxiety/depression and stress, and this support helps them to adjust better to the cultural differences (Sümer et al., 2008; Jackson et al., 2013) . Cultural characteristics of individualism and collectivism may also influence utilization of social support (Sawir, Marginson, Deumert, Nyland, & Ramia, 2007) .
In relation to autonomy and environmental mastery, Ryan and Deci (2006) found that most individuals feel a sense of connectedness to people who support their autonomy. Kim (1992) found that intercultural communication promotes environmental mastery or "the individual's capacity to suspend or modify some of the old cultural ways to manage the dynamics of cultural difference/unfamiliarity, intergroup posture, and the accompanying stress" (p. 377). The researcher used the Multidimensional Scale of Perceived Social Support (MSPSS; Zimet et al., 1988) in the current study to measure international students' perceptions of important sources of social support (i.e., family, friends, or other significance) in the host country as it relates to autonomy and environmental mastery.
METHOD Participants
The research sample included 167 international undergraduate and graduate students who were studying at colleges and universities in the Southeastern region of the United States. In the analysis of autonomy, 73 participants were excluded through list wise deletion and 94 participants were retained in the analysis. In the analysis of environmental mastery, 71 participants were excluded through list wise deletion and 96 participants were included in the analysis. Missing data appeared random and no systematic patterns among missing values were identified. For both samples, age ranged from 18 to 38 years. The mean age of the original sample was M = 24.68 (SD = 4.27) as compared to M = 25.15 (SD = 4.24) of the retained sample. Age data was missing for 11 participants. Demographic characteristics including country of origin and gender for participants retained in the sample are presented in Table 1 .
Of the 94 international student participants retained in the sample, 51 identified as being male (54.30%), and 43 identified as being female (45.70%). In terms of geographic region of origin, 31 participants (33.00%) were from Northeast Asia (i.e., China, North Korea, South Korea, Indonesia, Nepal, and Japan); 23 were from South Asia -India (24.50%); 22 were from the Middle East (23.40%); 11 were from South America (11.70%); three were from Europe (3.20%); and one was from North America and Africa respectively (1.1%). Two participants were missing geographic data (2.10%). Finally, 85 participants (90.40%) indicated that English was not their first language and nine participants (9.60%) indicated that English was their first language.
When asked if being an international student was their first experience, 75 reported yes (79.80%), and 19 reported no (20.20%). When asked how long they had been in the host country, three reported one to three months (3.20%); three reported four to six months (3.20%); three reported between seven to nine months (3.20%); eight reported between 10 to 12 months (8.50%); 10 reported more than one year (10.60%); 65 reported more than two years (69.10%); and two reported "rather not to say" (2.10%). Regarding marital status, 72 participants identified as being single (76.60%), 20 identified as being married (21.30%), one identified as being widowed (1.10%), and one identified as "rather not say" (1.10%). When asked about their highest level of education, six indicated that they had a high school degree (6.40%); 33 indicated that they had a bachelor's degree (35.10%); 32 indicated that they had a master's degree (34.00%); 21 indicated that they had a doctoral degree (22.30%); and two indicated their level of education as "other" (2.10%).
Procedure
After Institutional Review Board (IRB) approval, the researcher recruited international students, age 18 and older, with the assistance of international student program offices at selected postsecondary institutions and student organizations within the Southeastern region of the United States. The researcher contacted program coordinators to request permission to send information about the research study and request participation from students through the program email and/or social media pages (e.g., Facebook and Instagram). Participation was completely voluntary. The goal of the research was to analyze aggregate data. No identifying information was collected, and participation remained anonymous. International students who agreed to participate accessed the online survey in Qualtrics with the provided URL.
Participants responded to the online survey and submitted the completed survey through Qualtrics. Participants completed the survey in approximately 25-30 minutes. International students who learned about the research opportunity and emailed the researcher were entered into a drawing for a chance to win a $50 Amazon gift card. Students' names or email addresses were in no way associated with Qualtrics responses.
The researcher provided an informed consent statement to participants at the beginning of the online survey. The informed consent explained the purpose of the study, the procedures, and the potential benefits and possible risks of participation to student volunteers. Additionally, the statement informed participants of the voluntary nature of the study and that they could choose to not answer research questions or may discontinue participation at any time. The researcher explained to participants how to email her with questions or concerns regarding the research study.
Measures
The online survey included a demographic questionnaire, Ryff Scales of Psychological Well-Being (Ryff & Keyes, 1995) , Intercultural Competence Scale (ICCS; Fantini & Tirmizi, 2006) , and Multidimensional Scale of Perceived Social Support (MSPSS; Zimet at el., 1988). The demographic questionnaire was a self-report measure designed to obtain important information relevant to the study including age, gender, marital status, level of education, country of origin, length of stay in the host country, and whether English is their second language.
The Ryff Scales of Psychological Well-Being (Ryff &Keyes, 1995) measure multiple facets of psychological well-being and adjustment including subjective, social, psychological, and health-related dimensions. The original scale has 54 items categorized into six subscales: autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and self-acceptance. Each subscale has nine items. The researcher used the autonomy and environmental mastery subscales in this study to measure the psychological well-being of international students as they adjust to the host country.
The autonomy subscale measured the degree to which international students' perceive themselves as independent and able to cope effectively with social pressure. Participants answered each question on a Likert scale from 1 (strongly disagree) to 6 (strongly agree). The researcher summed participant ratings for the subscale with scores ranging from 9 to 54. Low scores on the autonomy subscale indicate that participants have "concerns related to the expectation and evaluation of others, rely on the opinions of others to make important decisions, and conform to social pressure to think and act in a certain ways" (Ryff, 1989 (Ryff, , p. 1072 . High scores on the autonomy subscale indicate that participants are "self-determined and independent, able to resist social pressures to think and act in certain ways, regulate behavior from within, and use personal standards in selfevaluation" (Ryff, 1989 (Ryff, , p. 1072 . The autonomy subscale demonstrated high internal consistency and test-retest reliability (.86, .88) in past research (Seifert, 2005 ). In the current study, the Cronbach's alpha coefficient for Autonomy (9 items; α = .74) was acceptable.
The environmental mastery subscale measured international students' sense of mastery and competence in managing their environment. Participants answered each question on a Likert scale from 1 (strongly disagree) to 6 (strongly agree). The researcher summed participant ratings for the subscale with scores ranging from 9 to 54. Low scores on the environmental mastery subscale indicate that participants have "difficulty managing everyday affairs, feel unable to change or improve their surroundings, are unaware of surrounding opportunities, and lack a sense of control over their external world" (Ryff, 1989 (Ryff, , p. 1072 . High scores on environmental mastery subscale indicate that participants have "a sense of mastery and competence in managing the environment, control a complex array of external activities, make effective use of surrounding opportunities, (and) are able to create contexts suitable to their personal needs and values" (Ryff, 1989 (Ryff, , p. 1072 . The environmental mastery subscale demonstrated high internal consistency and test-retest reliability (.90, .81) in past research (Seifert, 2005 ). In the current study, the Cronbach's alpha coefficient for Environmental Mastery (9 items; α = .73) was acceptable.
The Intercultural Competence Scale (ICCS; Fantini & Tirmizi, 2006 ) is a measure of "complex abilities needed to perform effectively and appropriately when interacting with others who are linguistically and culturally different from oneself" (Fantini & Tirmizi, 2006, p. 12) . The 43-item scale theoretically reflects the four components of cross-cultural experiences: knowledge (11 items), attitudes (10 items), skills (8 items), and awareness (14 items). Respondents rated statements on a Likert type scale from 0 (no competence) to 5 (strongly competent). The ICCS provides an overall score and four subscale scores. For this study, the researcher summed participant ratings across subscales to calculate a total score ranging from 0 to 215. Low scores indicate that participants lack crosscultural competence and/or do not perform effectively in intercultural contexts. High scores indicate that participants are competent to function in cross-cultural contexts. The reliability of the ICCS as reported by Fantini and Tirmizi (2006) was .89. In the current study, the ICCS consisting of all 45 items had excellent internal consistency, α = .96.
The Multidimensional Scale of Perceived Social Support (MSPSS; Zimet at el., 1988) is 12 items designed to measure perceptions of social support received from family, friends, and significant others. Participants rated each item on a Likert scale from 1 (very strongly disagree) to 7 (very strongly disagree). The MSPSS provides an overall score and three subscale scores. For this study, the researcher summed participant ratings across subscales to calculate a total score ranging from 12 to 84, with higher scores representing higher perceived social support and lower score representing lower perceived social support. The MSPSS has good reliability with coefficient alpha levels reported in past research between .84 to .92 (Zimet, Powell, Farley, Werkman, & Berkoff, 1990 ). In the current study, the overall MSPSS consisting of 12 items had good reliability, α = .87.
Analysis
The researcher conducted a series of standard multiple regression analysis to predict international students' autonomy and environmental mastery in the host country, the United States. Predictor variables included in the model were cross-cultural competence as measured by the ICCS, level of social support in the host country as measured by the MSPSS, geographic region of origin, gender, and length of residency in the host country. While the relationship between cross-cultural competence, social support and international student adjustment (i.e., autonomy and environmental mastery) was the primary focus of the study, the researcher included other variables shown to be influential in the literature to strengthen the overall predictive power of the model (Deng, Chang, Yang, Huo, Zhou, 2016; Hussain & Munaf, 2012; Lee, Park, & Kim, 2009; Mustaffa & Ilias, 2013) .
RESULTS
Preliminary analysis determined the proportion of missing data in the set was high but random. Analysis of data using mean substitution for missing data slightly increased the sample size but did not significantly impact the results as compared to analysis of data using list wise deletion. Therefore, to maintain the integrity of original data, the researcher opted to use list wise deletion and participants with missing values on the variables of interest were not included in the analysis. Additionally, one participant was identified as an outlier with a studentized residual above 3.0 and visual inspection of scatterplots and was removed from the sample. The researcher identified no serious violations of correct fit, constant variance, or normality assumptions. There was no reason to suspect violation of independence since none of the typical sources of violation of independence were present in this study. 
Predicting Autonomy
The model predicting participants' autonomy in the host country by cross-cultural competence, level of social support, geographic region of origin, gender, and length of residency in the host country was significant, R2 = .19, F(5,86) = 4.00, p = .003. The effects of individual predictor variables on autonomy are summarized in Table 2 . Of the five predictor variables, only cross-cultural competence as measured by ICCS (β = 0.21), t = 2.12, p = .037 and length of residency in the host country (β = -0.28), t = -2.89, p = .005 were significant. The data revealed that increased crosscultural competence was associated with increased international students' autonomy in the host country. Conversely, increased length of residency was associated with decreased international students' autonomy. 
Predicting Environmental Mastery
The model predicting international students' environmental mastery in the host country by cross-cultural competence, level of social support, geographic region of origin, gender, and length of residency in the host country was significant, R2 = .25, F(5, 88) = 5.71, p < .001. The effects of individual predictor variables on environmental mastery are summarized in Table 3 . Of the five predictor variables, only social support as measured by the MSPSS (β = 0.33), t = 3.51, p = .001 and length of residency (β = -0.30), t = -3.20, p = .002 were significant. The data revealed that increased level of social support in the host country was associated with increased international students' level of environmental mastery in the host country. Conversely, increased length of residency was associated with decreased level of environmental mastery.
DISCUSSION
An increase in the number of international students studying abroad has contributed to an increase in research related to this group and their adjustment process in the host country (Jourdini, 2012; Wu, Garza, & Guzman, 2015) . Among the 1.18 million total international students, approximately 290,836 new students, originating from 25 countries, studied in the United States in -2017 (IIE, 2017 . However, because international students come from varied cultural backgrounds, challenges may emerge from the acculturation process and/or lack of preparation (Duke et al., 2014) . Individuals who encounter difficulties adapting to the host country may experience significant distress associated with psychological adjustment. While researchers have identified a number of internal and external factors influential in the adjustment process, the primary purpose of this study was to explore the relationship between cross-cultural competence and social support on international students' adjustment (i.e., autonomy and environmental mastery) in the host country. Based on a review of the literature, the researcher included in the model additional variables thought to be important in the prediction of international student adjustment. The final model, which significantly predicted both participants' autonomy and environmental mastery in the host country, included cross-cultural competence, level of social support, geographic region of origin, gender, and length of residency in the host country.
Cross-cultural Competence and Social Support on Autonomy
In the prediction of international student autonomy, cross-cultural competence contributed significantly to the prediction. Cross-cultural competence consists of the individual's knowledge, abilities, and skills required to adequately function and communicate effectively in a new culture (Wang, Freeman, & Zhu, 2013) . International students with high cross-cultural competence reported higher autonomy or a sense of independence and ability to resist social pressures in the host country. This finding was consistent with previous research which indicated that knowledge of cultural differences, including different groups of people, lifestyles, cultural values, habits, history and political issues plays a significant role in one's level of autonomy (Dekovic', Engels, Shirai, de Kort, & Anker, 2002) . This finding was also consistent with previous research (Czerwionka¸ Artamonova, & Barbosa, 2014; Cicolini et al., 2015) , indicating that prior experiences and exposure to diverse situations and people help to expand one's awareness in similar situations.
Social support did not significantly contribute to the prediction of student autonomy, perhaps in part because autonomy represents independence and self-directedness, and may not necessarily be associated with perceived social support from others. Additionally, past research indicates that perceived social support and autonomy may carry different meanings for international students from various cultures or different genders (Chirkov, 2007; Gurung, 2010; Ryff, 1989; Sawir et al., 2007; Tang, 2008) . In the future, qualitative research or mix-method approaches are recommended to further explore how the constructs of autonomy and social support are defined among international students of various cultures and how such definitions may influence adjustment in the host country.
Cross-Cultural Competence and Social Support on Environmental Mastery
In the prediction of international student environmental mastery, social support contributed significantly. Findings indicate that social support in the form of relationships with one's family, old and new friends from the same or different ethnic or cultural group, and significant others (Şener, 2011) provide international students in the host country with a sense of control, the ability to act in the new environment, and to cope effectively with external challenges. These findings are consistent with previous research which concluded that international students with a strong relationship to individuals in the host country, regardless of their relationships within their cultural group, ultimately adjust to the host country and adapt to the differences better in comparison to those who do not have strong relationships within the host country (Mustaffa & Ilias, 2013) . International students may effectively acculturate through expanding meaningful social networks with their hosts (Mak & Kim, 2011) while maintaining their identities and their social support from their own culture. Surprisingly, cross-cultural competence did not contribute significantly to the prediction of environmental mastery within the current study, which is inconsistent with previous research (Berry, 2005) . Current research focused exclusively on dynamic competencies (e.g., cultural skills, knowledge, behaviors), but there is research to suggest that adjustment is enhanced by both dynamic competencies and stable competencies (e.g., personality characteristics and traits) (Wang at el., 2013; Wu & Bodigerel-Koehler, 2013) . To explain such inconsistencies, future researchers may wish to distinguish between various types of cross-cultural competence in their research.
Length of Residency and Adjustment
Length of residence in the host country significantly contributed to the prediction of international student adjustment (both autonomy and environmental mastery). However, the negative correlation between length of residency and the variables of interest was unexpected. Findings indicate that international students who resided in the host country for longer periods of time reported lower levels of autonomy and environmental mastery. These results seem counterintuitive considering past research by Dwyer (2004) who found that longer study abroad periods are more beneficial than shorter programs in terms of understanding the culture, making friendships, gaining confidence, academic achievement and successful careers.
In interpreting these findings, it is important to consider the demographics of the sample. Well over half of the participants (69.10%) reported living in the host country more than two years. It is plausible that the length of residency in the host country may be confounded by other internal or external factors that arose during the international students' study abroad. Additional longitudinal research is warranted to explore alternative explanations for findings, such as the acculturation process (Yakunina, Weigold, Weigold, Hercegovac, & Elsayed, 2013) , changes in social or political climate (Poyrazli & Lopez, 2007) , or changes in international student policies.
Additionally, future researchers may wish to investigate the potential impact of changes to the supports and services offered to students by international offices, faculty, and teachers. Many international students receive assistance and support from international offices and/or English as a Second Language (ESL) programs within the first year in the host country, but less support is provided as students transition into their academic program of study, which in turn may negatively impact their adjustment over time.
Finally, individuals may benefit from social support only if the type of support a person needs (e.g., emotional, esteem, instrumental, informational, and tangible support and social integration) matches the type of social support provided (Gurung, 2010; Tang, 2008) . Future researchers may wish to investigate the type of support needed and received, the influence of assistance and supports, educational status (e.g., ESL student, undergraduate, or graduate), and/or level of self-efficacy. International students who stay longer in the host country may come to realize there is still much to be learned about their environment just as supports are being removed, which in turn could impact adjustment.
Culture, Gender, and Adjustment
Neither geographic region of origin nor gender contributed significantly to international student adjustment (i.e., autonomy and environmental mastery) in the current study. This is contrary to past research that found significant relationships between country of origin and the adjustment of international students (Mustaffa & Ilias, 2013) . Perhaps grouping participants into geographic regions did not account for the cultural differences that are often found between countries. It is also inconsistent with past research identifying relationships between gender and emotional instability (Hussain & Munaf, 2012) , cultural adjustment (Lee, Park, & Kim, 2009) , and emotional responses and experiences (Deng et al., 2016) . Additional research is warranted in light of inconsistent research findings on cultural group and gender differences.
Limitations
Limitations with the current research involve the sample and region in which the study was conducted. While efforts were made to over sample, a substantial amount of missing data resulted in a small sample but with adequate power. The sample included international students from various countries studying at various universities, but as a whole they resided in the Southeastern region of the United States, and findings may not generalize to other areas of the United States. Additionally, because the psychological adjustment of international students may differ from one host country to another (Mustaffa & Ilias, 2013) , findings may not generalize to students hosted outside the United States. Future research may wish to conduct similar studies in other host countries.
Another plausible concern is that the study relied on online data collection and participant self-report. While unlikely, some participants included in the study may not truly represent the intended population. Also, self-reports potentially could be biased or represent diverse cultural perspectives. The researcher made efforts to examine the influence of diverse cultural perspectives and no significant relationships were found. Nevertheless, as with all research, results should be interpreted in light of possible cultural limitations.
CONCLUSION
Knowing key factors that influence the autonomy and environmental mastery of international students is important to international students and those who strive to enhance their adjustment in the host country. The current research may help international students, their parents, and those who work with international students (e.g., study abroad programs, international studies, international organizations, English institutions, ESL teachers, professors, international students' advisors, and/or those who are interested in cultural diversity) to identify key factors influential to successful adjustment in the host country.
Efforts to develop students' cross-cultural competence and social support may begin well before their departure for the host country. Students may benefit from models of multicultural curiosity, friendships with others from different cultures, and if feasible, travel. Additionally, while still in their home country, students may be encouraged to participate in cultural diversity classes at their schools and/or university, engage in cross-cultural activities (i.e., presentations, events, or festivals), and/or work to establish international networks. Such efforts should continue also after an international students' arrival in the host country. International students should be encouraged to maintain relationships in their home country as well as to develop their social support networks in the host country. While social media is a valuable tool often used in maintaining a sense of connectedness with friends and family in the home country, it is important also to encourage students to venture into their new environments to develop relationships with those in the host country. Students would benefit from programs sponsored by academic institutions that provide opportunities for them to practice their developing language skills, bolster social support in the host country, and increase cross-cultural competence. Academic institutions also could provide enrichment opportunities for faculty and staff to learn more about international students and their unique challenges, and offer culturally sensitive counseling services that provide assistance in alleviating adjustment difficulties.
The number of international undergraduate and graduate students hosted in the United States has increased consistently over the past 10 years (Redden, 2016) illustrating the importance of supporting international student adjustment. There is a need for more international student research that identifies internal and external factors influential to psychological adjustment as well as programs designed to facilitate the adjustment of international students in the host country. Such research and/or programs will not only benefit international students, their parents, and those who work directly with international students, but also may contribute to promoting international studies across home and host countries.
